Purpose: It is difficult to assess the severity and location of venous insufficiency in legs with recurrent varicose disease. This present purpose was to evaluate the distribution of reflux and the diagnostic role of current classifications in a consecutive series of legs with previously operated varicose disease.
INTRODUCTION
Surgical treatment of varicose veins is associated with problems of recurrence (1). Anatomic variations in the saphenofemoral and saphenopopliteal junctions have been precisely documented (2, 3). The prevalence of varicose veins (VV) has been 30-40 % in a population-based data (4), and several studies have demonstrated recurrence rates of approximately 20-65 % after surgery (5-7). It is difficult to estimate the role of symptoms in patients with recurrent VV, and the distribution of reflux should be properly assessed. The factors responsible for progression are not clear, and the indications for treatment in uncomplicated legs should therefore be carefully considered in each case (8) . Recent studies of primary varicose disease have shown that the accuracy of clinical evaluation is low, and the sensitivity and specificity of continuous-wave Doppler are inadequate (9).
The aim of this prospective study was to evaluate the profile of subjective symptoms, clinical disability scores, and distribution of reflux in legs with recurrent varicose disease. All patients were studied using the current clinical classifications (10) and colour-flow duplex imaging.
MATERIAL AND METHODS
The study was conducted in Tampere City Hospital and Tampere University Hospital during an 11-month period between January 2002 and November 2002. A local ethics committee approved the study protocol. The details of consecutive patients with recurrent varicose disease referred to a venous outpatient clinic were prospectively recorded in the patients' files. The inclusion criteria were as follows: at least one prior operation for venous disease, and at least C2-classified (varicosis of at least 4 mm diameter) venous insufficiency in the leg.
The data covered 90 legs with C2-C6-classified recurrent varicose disease in a cohort of 66 patients (Table 1 ). The mean age was 51 years (range, 37-82), and 59 % of the patients were female. The average time period between the present examination and surgery on the superficial veins was 9 years (range, 2-18 years).There were 80 (89 %) legs operated once, and 10 (11 %) operated at least twice. Recurrent disease was left-sided in 71 % of the unilateral cases.
CLINICAL EVALUATION
The patients were studied by one vascular surgeon experienced in venous diseases. The clinical class was observed according to the CEAP classification (10) . All patients were evaluated in standing position. The diameter of a dilated vein had to be at least 4 mm. Varicose veins with oedema represented class C3. The criteria for an oedema diagnosis were 1 cm difference between legs or palpable pitting oedema in bilateral disease. In cases with hyperpigmentation, lipodermatosclerosis or venous eczema the patient was placed in class C4. However, small sporadic changes were not accepted. Healed ulceration represented class C5, and active ulceration raised the leg into class C6 (Table 1) .
The clinical disability score (CDS) was calculated using a standardized classification. CDS class C0 represented patients with no leg symptoms. Leg symptoms without need of compression treatment was designated CDS class 1.
CDS class 2 was recorded in patients with leg symptoms and a daily need of compressive treatment. If leg symptoms were severe and the patient was unable to maintain daily activities despite compression treatment he/she was allocated to CDS class 3. There were several patients without prior compression treatment; CDS class 1 was used to represent these patients in all symptomatic cases.
Subjective symptoms in the legs were assessed. Sensation of pain, or of oedema, itching and night cramps or restless legs were asked and recorded in each case. The presence or absence of these symptoms was noted without observing the severity of the symptoms.
Details of prior operations were obtained from the patients' files. The site of the previous operation was recorded as follows: Surgery at the saphenofemoral junction, surgery at the saphenopopliteal junction, local surgery in the tributaries, and open (Linton's procedure) or semiclosed (subfascial endoscopic perforator surgery, SEPS) surgery on the perforating veins. Furthermore, the number of previous venous operations was noted and the time between the surgery and the current study was assessed. ULTRASONOGRAPHY All studies were performed in standing position by a single vascular surgeon. A linear transducer operating at a frequency of 5-7.5 MHz was used (Toshiba Powervision 6000, Otawara, Japan; GE Logiq 700 MR, Milwaukee, U.S.A). The legs were studied in a non-weight-bearing position, and manual compression release of the calf was used. The threshold for reflux was 0.5 s. The systematic measurements included the great saphenous vein (GSV), the short saphenous vein (SSV), popliteal vein (PV), superficial femoral vein (SFV), common femoral vein (CFV), and perforating veins in the medial calf. The current status of the previously operated saphenofemoral junction was observed.
The criteria for recurrence in the groin was an insufficient vein (diameter at least 4 mm) arising from the common femoral vein and descending to the thigh. In all cases the recurrent trunk was followed at least to the lowest part of the thigh. Smaller veins in the groin area were considered to be insignificant. Previously nonoperated GSV was observed at six levels; (1) groin, (2) mid-thigh, (3) lower thigh, (4) knee level, (5) mid-calf, (6) lower calf. Previously nonoperated SSV was assessed at two levels; (1) popliteal fossa and (2) mid-calf. Measurements of the PV were made at one level below the knee. The SFV was observed at mid-thigh and immediately below the femoral bifurcation. The CFV was assessed at one level above the femoral bifurcation.
The medial calf perforators were screened between the medial edge of the tibia and the posterior midline of the calf. The patient was standing, and the leg in non-weightbearing position. Reflux was provoked by a distal manual compression, and measured with a Doppler scale. Reflux more than 0.5 seconds in a perforating vein of diameter over 4 mm was considered significant. The perforating veins were divided into three groups; (1) no insufficient perforators, (2) 1-2 insufficient perforators, and (3) 3 or more insufficient perforators.
DISTRIBUTION OF REFLUX
Reflux was considered "severe" if it was detected at one or more of the following sites: GSV (at least three levels), SSV (at least two levels), PV, SFV, CFV or if there was a superficial recurrent trunk (at least 4 mm vein) at the groin descending distally. Reflux was regarded as "local" if it was restricted to the tributaries without reflux in axial venous trunks (GSV, SSV, PV, SFV, CFV, recurrent trunk at the groin).
STATISTICS
The Chi-squared method was used in comparing frequencies between the groups. Parametric comparisons were performed using Student's unpaired t-test. Statistical significance was defined as a P value <0.05.
RESULTS
The previous operation had been performed at the level of the saphenofemoral junction in 73 (81 %) of the legs. This included a ligation of the saphenofemoral junction together with stripping of the GSV. The number of legs with previous local procedure (surgery on the tributaries) was 14 (16 %). There were three (3 %) legs with a history of saphenopopliteal ligation and stripping of the SSV. The distribution of CEAP clinical class is demonstrated in Table 1 . The number of legs with complicated recurrent varicose disease was 22 (24 %). The site of reflux was located at groin level in 53 (59 %) of the legs. Overall, reflux in the main trunks was observed in 63 (70 %) of the legs. Deep reflux was found in eight (9 %) legs, including seven with a combination of deep and superficial reflux, and one with deep reflux alone. In complicated (C4-6) legs the rate of reflux in the superficial main trunks was 86 %, and deep reflux was seen in five (23 %) legs. There was a significant difference between the rate of deep reflux between uncomplicated and complicated legs (C2-3; 3% versus C4-6; 23 %, p=0.009). The sites of reflux in complicated (C4-6) and uncomplicated (C2-3) legs are shown in Table 2 .
The number of insufficient perforators tended to be higher in complicated cases. There were more than two insufficient perforators in legs with C2-3 disease in 6%, whereas the corresponding result in legs with C4-6 disease was 18 %. No insufficient perforators were noted in 28 % of the C2-3 cases, and in 14 % of the C4-6 cases. These differences were not statistically significant.
Increased CDS was noted in those legs with main trunk reflux. CDS was divided into classes 2-3 in 48 % of the legs with main trunk reflux. The corresponding result in legs with local disease was 7% (p <0.005). Similarly, CDS was observed to increase into classes 2-3 in 77 % of the legs with complicated (C4-6) disease. In the uncomplicated group (C2-3) CDS classes 2-3 were noted in 22 % (p <0.005). The number of legs previously subjected to compression treatment was similar in uncomplicated and complicated legs: Class C2-3; 65 %, and class C4-6; 72 %.
Overall, a sensation of pain was recorded in 65 (74 %) of the legs, and a sensation of oedema in 58 (64 %). Itching was detected in 23 (26 %), and night cramps/restless legs in 8 (8 %), respectively. Itching was the only symptom which was significantly more frequent in complicated (C4-6) legs (p <0.005), and in legs with reflux in the main trunks (p =0.04). The rate of oedema was also higher in legs with main trunk reflux compared with local recurrence (p =0.03), but no similar difference was found between complicated and uncomplicated legs (p =0.15). The associations between leg symptoms and the severity of the recurrent varicose disease are presented in Tables 3 and 4 .
DISCUSSION
The data obtained here demonstrate that the rate of main trunk reflux is particularly high in legs with recurrent VV. The site of reflux is usually detected at groin level, and the overall prevalence of superficial reflux is high. Problems in the groin have been shown to play a major role in recurrent VV in a classic study by Stonebridge and associates (11) . Groin recurrence (insufficient vein trunk arising from previously operated saphenofemoral junction) or axial reflux at the previously unoperated GSV or SSV were especially typical for complicated legs in this study. In a recent study by Wong and colleagues both saphenofemoral and saphenopopliteal incompetence were common in legs with recurrent VV. Reflux at the saphenopopliteal junction was seen frequently in the presence of venous ulceration (12) . Jiang and associates observed a high prevalence of saphenofemoral or saphenopopliteal reflux in a material comprising 264 legs with recurrent VV (13) . Reflux in the proximal GSV was detected in 62 % of the legs in a hand-held Doppler study involving 171 patients (14) . According to the present data the vast majority of the legs examined, especially in the subgroup of complicated disease, are potential candidates for superficial surgery. The same conclusion has been drawn in previous studies, too (12) (13) (14) (15) . However, the rate of deep venous insufficiency was clearly lower in the present material compared to other studies (12, 13) . Perforators can be seen in both complicated and uncomplicated legs, but their independent impact on venous insufficiency remains unclear, as also demonstrated in several previous studies (15) (16) (17) .
The major purpose of this study was to evaluate the impact of the various clinical tools in the evaluation of patients with recurrent VV. In a populationbased study involving 1566 subjects, Bradbury and colleagues have demonstrated a weak association between leg symptoms and varicose disease (2). A similar finding has been reported in legs with primary varicose veins among patients referred to an outpatient venous clinic (18) . On the other hand, there has been a significant correlation between leg symptoms and clinical severity of venous disease in a population-based material using the Basle classification (19) . The present previously operated patients from an outpatient clinic give high rates of leg symptoms in both uncomplicated and complicated legs with recurrent VV. Possibilities of evaluating the severity of venous insufficiency by observing symptoms are clearly limited in this data. Only the rate of itching was significantly higher in complicated legs and in legs with main trunk reflux. Clinical disability scores may, however, provide more reliable information. In this study CDS tended to be significantly higher in those legs with main trunk reflux, and a significant difference was also noted between uncomplicated and complicated legs. These findings in pa-tients with recurrent disease are in harmony with a previous study evaluating the use of CDS in legs with primary varicose disease (18) .
The present data cannot be compared with population-based data, as this material represents patients referred to an outpatient venous clinic. It is obvious that the patients in the present study constitute a material that general practitioners have decided to send for surgical consultation. The number of patients with no symptoms or minor symptoms is thus low. However, the legs accepted for the study were collected consecutively, and they probably represent a typical sample of patients referred to an outpatient clinic because of recurrent VV. Although an association between leg symptoms and the severity of the venous disease has been recorded in a populationbased material (19) , this may not be true in a surgical population undergoing pre-operative evaluation.
CFDI has proved to be strong in evaluating venous insufficiency (20) . In recurrent VV, the sites of reflux are multiple and cannot be adequately screened by using hand-held-Doppler (12, 13) . In the present material, reflux was frequently noted in the previously operated groin or in the popliteal fossa. Anatomic variations in superficial veins are multiple, and the accuracy of the HHD is inadequate in the popliteal fossa (21, 22) . Previous CFDI-based work has shown that variations in the saphenous system are frequent, and they may have an association with poor surgical results (22) . In addition, a recent follow-up has demonstrated that complete removal of the GSV may be difficult. In a two-year follow-up a residual thigh vein was observed in a majority of the patients (23) .
In conclusion, the clinical usefulness of leg symptoms is limited. The elevated clinical disability scores (CDS) may be associated with a more severe disease. Superficial surgery can be considered in most cases with complicated recurrent VV. However, deep reflux is significantly associated with complicated disease -such patients may need prolonged or permanent compression therapy after surgical correction of superficial veins. 
